We present a calculation of the deuteron wave function including N N , ∆∆, and N N * (1440) channels. All the transition potentials, as well as the direct N N potential, have been obtained from the same underlying quark model using standard techniques available in the literature. The calculated weights for the different channels are in agreement with previous theoretical estimations.
I. BARYON-BARYON INTERACTIONS
In order to asses the effects of the resonances we require to start from a quark model that gives accurate results for the phase-shift and bound state properties of the NN system. The model of Ref. [4, 6] fulfills the above requirements and simultaneously gives a correct description of the low-lying baryon spectrum [8] . In this model the primary ingredients of the quark-quark interaction are the confining potential and the one-gluon exchange term for the long-and short-range part of the interaction.
In the intermediate region between χSB scale (∼1 GeV) and the confinement scale (∼ 0.2 GeV) QCD is formulated in terms of an effective theory of constituent quarks interacting through the Goldstone modes associated with χSB with an effective lagrangian of the form:
where F (q 2 ) is a monopole form factor
As the confining force does not contribute to the baryon-baryon interaction we do not consider it henceforth.
The form of the interaction derived from Eq. (1) after a non-relativistic reduction is [6] :
being the OGE potential [9] ,
where the λ's are the color Gell-Mann matrices and α s is the strong coupling constant. The quark model parameters are those of Ref. [6] . From the constituent quark-model outlined above the NN as well as the ∆∆ potentials have been calculated through the RGM using the approach explained in detail in [6] . Due to the more involved structure of the N * wave function we use the Born-Oppenheimer (BO) approximation for the derivation of the NN * interaction. The procedure followed for the calculation of the diagonal part of the interaction is described in [10] , where the direct NN * potential is calculated and some discussion about the properties of the partial waves is done. For the purpose of our calculation the non-diagonal terms of the NN * potential have been obtained in the same BO approximation. The definition of the non-diagonal terms is:
where
It is interesting to emphasize at this point that the BO approximation has been proved to give results of comparable quality to those obtained through the RGM formalism. For the sake of clarity it can be seen that the on-shell properties for the low partial waves obtained by means of the BO method are of the same quality (within 3% for energies below 300 MeV) as those obtained, using the same quark model Hamiltonian, making use of the RGM, (see Fig. 1 of Ref. [11] ).
II. DEUTERON CALCULATION AND RESULTS
To calculate the deuteron binding energy, E B , and the deuteron wave function we use a method based on a discretization of the integral Schrödinger equation in momentum space. The eigenvalue problem can be written, in a simplified notation:
where i and j run for all the points of the discretized space and also for the different channels included in the calculation. E stands for the energy of the system referred to the NN threshold and E i (p i ) = p 2 2µ i + ∆M i where ∆M i is the mass difference between channel i and the NN system. For the above system to have solutions different from the trivial one, the following condition has to be fulfilled,
the values E that satisfy Eq. (9) are the energies of the bound states of the system. Once the energies have been found the calculation of the wave function can be easily done just by solving the linear problem of Eq. (8) . The whole problem has been solved on a GaussLegendre mesh of 48 points per channel that gives already stable results. We include in the calculation those channels which can couple to the quantum numbers of the deuteron,
Note that the first relevant channel, from an strictly energetic point of view, is the NN * channel as the N∆ system cannot couple to the deuteron. The most important feature of the quark model interaction that is relevant here is the tensor part of the pseudo-scalar exchange that is responsible for all the non-diagonal parts of the baryonic interactions used in the calculation. In table I we show the results obtained in our calculation. The deuteron binding energy is fixed to -2.2246 MeV for all calculations by fine tunning the quark model parameters. The first thing to be outlined is that the probabilities of the NN * channels are indeed small as compared to the 3 S ∆∆ 1 and 7 D ∆∆ 1 , in agreement with the estimation of Glozman et al. [12] , where they studied the spectroscopic factor for NN * and ∆∆ channels finding an upper estimate of <10 −2 and <10 −3 , respectively. The prediction we obtain is, however, a factor of 10 lower than that of Rost [13] where he found an estimate of 0.16% for the NN * channels in a meson-exchange calculation. At the same time it can be seen that the probability for the Roper channels is a factor of 10 bigger than the contributions from the 3 D channel. Concerning the other deuteron properties, the main changes are due to the inclusion of the ∆ channels, being the Roper contribution almost negligible. 
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